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1. &5;8 8 7040G8 48AF8?;8=K:  
&9?PR <;GK9A<S @4F9@4F<>< S6?S9FES 6BEC<F4A<9 6OEB>B= @4F9@4F<K9E>B= >G?PFGDO, 
CB;6B?SRM9= E4@BEFBSF9?PAB  D4EL<DSFP  @4F9@4F<K9E><9  ;A4A<S  <  CDB6B8<FP  
@4F9@4F<K9E><=  4A4?<;  CD<>?48AOI <A:9A9DAOI ;484K; D4;6<F<9  ?B7<K9E>B7B  
@OL?9A<S,  G@9A<S  BC9D<DB64FP  E  45EFD4>FAO@< B5N9>F4@<; HBD@<DB64A<9 
CD98EF46?9A<= B @4F9@4F<>9 >4> B5 BEB5B@ ECBEB59 CB;A4A<S @<D4, B DB?< < ;A4K9A<< 
@4F9@4F<>< 6 EB6D9@9AAB= J<6<?<;4J<< < @<DB6B= >G?PFGD9 
 

2.  5AB> 48AF8?;8=K 2 AB@C:BC@5 "# �": 
�<EJ<C?<A4 « 4F9@4F<>4» BFABE<FES > B5S;4F9?PAB= K4EF< 5?B>4 �1 "# �" 

GK95AB7B C?4A4. 
� F45?<J9 № 1 CD<6989AO CD98L9EF6GRM<9 < CBE?98GRM<9 8<EJ<C?<AO, 

A4CD46?9AAO9 A4 HBD@<DB64A<9 >B@C9F9AJ<= 8<EJ<C?<AO 6 EBBF69FEF6<< E @4FD<J9= 
>B@C9F9AJ<= "# �". 

&45?<J4 № 1 
#@54H5AB2CNI85 8 ?>A;54CNI85 48AF8?;8=K, =0?@02;5==K5 =0 D>@<8@>20=85 

:><?5B5=F89 

№ C/C (<HD < A4<@9AB64A<9 >B@C9F9AJ<< 

#D98L9EF6GRM<9 
8<EJ<C?<AO 

#BE?98GRM<9 8<EJ<C?<AO 
(7DGCCO 8<EJ<C?<A) 

 

1 "#�-1 %CBEB59A 
D9L4FP ;484K< 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< A4 
BEAB69 <ECB?P;B64A<S 
F9BD9F<K9E><I < 
CD4>F<K9E><I BEAB6 
9EF9EF69AAOI < 
F9IA<K9E><I A4G>, 4 
F4>:9 
@4F9@4F<K9E>B7B 
4CC4D4F4 

- (<;<>4;  
-?9>FDBF9IA<>4;  
&9BD9F<K9E>4S @9I4A<>4;  
%BCDBF<6?9A<9 @4F9D<4?B6;  
"EAB6O <A:9A9DAB= 
Q>BAB@<>< < @9A98:@9AF4;  
%FDB<F9?PA4S H<;<>4;  
%FDB<F9?PAO9 @4F9D<4?O;  
%FDB<F9?PA4S @9I4A<>4;  
�9BF9IA<>4 ;  
&9IAB?B7<K9E><9 CDBJ9EEO 6 
EFDB<F9?PEF69;  
"EAB6O BD74A<;4J<< < 
GCD46?9A<S 6 EFDB<F9?PEF69;  
�GDEB64S D45BF4 
"%FDB<F9?PA4S H<;<>4";  
�GDEB64S D45BF4 
"%FDB<F9?PA4S @9I4A<>4";  
�GDEB6B= CDB9>F 
"�9BF9IA<>4";  
�GDEB6B= CDB9>F 
"&9IAB?B7<K9E><9 CDBJ9EEO 
6 EFDB<F9?PEF69";  
�GDEB64S D45BF4 ""EAB6O 
BD74A<;4J<< < GCD46?9A<S 6 
EFDB<F9?PEF69"; 
�GDEB64S D45BF4 
"&9BD9F<K9E>4S @9I4A<>4"; 
"EAB6O K<E?9AAOI @9FB8B6; 
Fundamentals of numerical 

methods / "EAB6O K<E?9AAOI 
@9FB8B6; 
�BDB8E>4S 7<8DBF9IA<>4; 



%C9J>GDE :9?9;B59FBAAOI 
>BAEFDG>J<=; 
%FDB<F9?PEF6B 46FB8BDB7 < 
4QDB8DB@B6; 
�B@CPRF9DAB9 
@B89?<DB64A<9 
>BAEFDG>F<6AOI E<EF9@; 
%FDB<F9?PAO9 @4F9D<4?O 
(EC9J>GDE); 
�A:9A9DAO9 EBBDG:9A<S; 
�9;BC4EABEFP 
7<8DBF9IA<K9E><I 
EBBDG:9A<=; 
%C9J>GDE @9F4??<K9E><I 
>BAEFDG>J<=; 
Special course of metal 

structures / %C9J>GDE 
@9F4??<K9E><I >BAEFDG>J<=; 

�ECB?A<F9?PE>4S CD4>F<>4; 
#DB9>FA4S CD4>F<>4; 
#B87BFB6>4 > E84K9 < E84K4 
7BEG84DEF69AAB7B Q>;4@9A4; 
"HBD@?9A<9, CB87BFB6>4 > 
CDBJ98GD9 ;4M<FO < ;4M<F4 
6OCGE>AB= 
>64?<H<>4J<BAAB= D45BFO 

 

2 "#�-2 %CBEB59A 69EF< 
B5D45BF>G, 4A4?<; < 
CD98EF46?9A<9 
<AHBD@4J<< 6 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< E 
<ECB?P;B64A<9@ 
<AHBD@4J<BAAOI < 
>B@CPRF9DAOI 
F9IAB?B7<= 

- "EAB6O CD<@9A9A<S 84AAOI 
8<EF4AJ<BAAB7B 
;BA8<DB64A<S �9@?< < 
79B<AHBD@4J<BAAOI E<EF9@;  
#DB9>FA4S CD4>F<>4;  
#B87BFB6>4 > E84K9 < E84K4 
7BEG84DEF69AAB7B Q>;4@9A4;  
"HBD@?9A<9, CB87BFB6>4 > 
CDBJ98GD9 ;4M<FO < ;4M<F4 
6OCGE>AB= 
>64?<H<>4J<BAAB= D45BFO 

 

3. &@51>20=8O : @57C;LB0B0< >A2>5=8O 48AF8?;8=K: 

#DBJ9EE <;GK9A<S 8<EJ<C?<AO A4CD46?9A A4 HBD@<DB64A<9 E?98GRM<I >B@C9F9AJ<=: 

− %CBEB59A D9L4FP ;484K< CDBH9EE<BA4?PAB= 89SF9?PABEF< A4 BEAB69 <ECB?P;B64A<S 

F9BD9F<K9E><I < CD4>F<K9E><I BEAB6 9EF9EF69AAOI < F9IA<K9E><I A4G>, 4 F4>:9 

@4F9@4F<K9E>B7B 4CC4D4F4 ("#�-1); 

− %CBEB59A 69EF< B5D45BF>G, 4A4?<; < CD98EF46?9A<9 <AHBD@4J<< 6 

CDBH9EE<BA4?PAB= 89SF9?PABEF< E <ECB?P;B64A<9@ <AHBD@4J<BAAOI < >B@CPRF9DAOI 

F9IAB?B7<= ("#�-2); 

 



ЗAать: HGA84@9AF4?PAO9 BEAB6O 6OEL9= @4F9@4F<><, 6>?RK4S 4?795DG, 79B@9FD<R, 

@4F9@4F<K9E><= 4A4?<;  

У@5ть: <ECB?P;B64FP @4F9@4F<>G CD< <;GK9A<< 8DG7<I 8<EJ<C?<A, D4EL<DSFP E6B< 

@4F9@4F<K9E><9 CB;A4A<S; − <ECB?P;B64FP ;A4A<9 @4F9@4F<>< 6 CDBH9EE<BA4?PAB= 

89SF9?PABEF<, CD<@9ASFP @9FB8O @4F9@4F<K9E>B7B 4A4?<;4 CD< D9L9A<< 

CDBH9EE<BA4?PAOI ;484K; 

В?а45ть: A46O>4@< < BEAB6AO@< @9FB84@< D9L9A<S @4F9@4F<K9E><I ;484K <; 8<EJ<C?<A 

CDBH9EE<BA4?PAB7B J<>?4 < 8<EJ<C?<A CDBH<?PAB= A4CD46?9AABEF<. 

 

4. "1J5< 48AF8?;8=K 8 284K CG51=>9 @01>BK 

"5M4S FDG8B9@>BEFP 8<EJ<C?<AO « 4F9@4F<>4» EBEF46?S9F 10 ;4K9FAOI 98<A<JO. 
4;O >G=>9 D>@<K >1CG5=8O 
�84 CG51=>9 @01>BK �A53> 

G0A>2 

 >4C;8 

1 2 3 4 

�C48B>@=K5 70=OB8O 
(2A53>) 

204 54 48 54 48 

6 FB@ K<E?9:      

�9>J<< (��) 68 18 16 18 16 

�D4>F<K9E><9 ;4ASF<S (��) 136 36 32 36 32 

�45BD4FBDAO9 D45BFO 
(� ) 

0 0 0 0 0 

!4@BEFBSF9?PA4S D45BF4 
B5GK4RM<IES, 4>.K. 

102 72 6 18 6 

�BAFDB?P (Q>;4@9A/;4K9F E 
BJ9A>B=), 4>.K. 

54 18 18 0 18 

�GDEB64S D45BF4/CDB9>F, 
;4K.98. 

     

О5щ4я 
тDудое<коEтP 
диEципли=O 

K4E. 360 144 72 72 72 

;4K.98. 10 4 2 2 2 

 

4;O >G=>-70>G=>9 D>@<K >1CG5=8O 
�84 CG51=>9 @01>BK �A53> 

G0A>2 

%5<5AB@K 

1 2   

�C48B>@=K5 70=OB8O 
(2A53>) 

107 39 68   

6 FB@ K<E?9:      

�9>J<< (��) 47 13 34   

�D4>F<K9E><9 ;4ASF<S (��) 60 26 34   

�45BD4FBDAO9 D45BFO 
(� ) 

0 0 0   

!4@BEFBSF9?PA4S D45BF4 
B5GK4RM<IES, 4>.K. 

181 69 112   

�BAFDB?P (Q>;4@9A/;4K9F E 
BJ9A>B=), 4>.K. 

72 36 36   

�GDEB64S D45BF4/CDB9>F,      



;4K.98. 
О5щ4я 
тDудое<коEтP 
диEципли=O 

K4E. 360 144 216   

;4K.98. 10 4 6   

 

4;O 70>G=>9 D>@<K >1CG5=8O 
�84 CG51=>9 @01>BK �A53> 

G0A>2 

%5<5AB@K 

1 2   

�C48B>@=K5 70=OB8O 
(2A53>) 

50 18 32   

6 FB@ K<E?9:      

�9>J<< (��) 16 6 10   

�D4>F<K9E><9 ;4ASF<S (��) 34 12 22   

�45BD4FBDAO9 D45BFO 
(� ) 

0 0 0   

!4@BEFBSF9?PA4S D45BF4 
B5GK4RM<IES, 4>.K. 

302 86 216   

�BAFDB?P (Q>;4@9A/;4K9F E 
BJ9A>B=), 4>.K. 

8 4 4   

�GDEB64S D45BF4/CDB9>F, 
;4K.98. 

     

О5щ4я 
тDудое<коEтP 
диEципли=O 

K4E. 360 108 252   

;4K.98. 10 3 7   

5. %>45@60=85 48AF8?;8=K 

5.1. %>45@60=85 @0745;>2 48AF8?;8=K 

№ 
C/C 

!4<@9AB64A<9 
D4;89?4 8<EJ<C?<AO 

%B89D:4A<9 D4;89?4 

1. �<A9=A4S 4?795D4  %<EF9@O ?<A9=AOI GD46A9A<=. "CD989?<F9?< < E<EF9@O n-

7B CBDS8>4.  4FD<JO < 89=EF6<S A48 A<@<. "5D4FA4S 
@4FD<J4.  4FD<KAO= @9FB8 D9L9A<S E<EF9@ ?<A9=AOI 
GD46A9A<=. $4A7 @4FD<JO. &9BD9@4 �DBA9>9D4-�4C9??<. 
 9FB8 �4GEE4 D9L9A<S E<EF9@ ?<A9=AOI GD46A9A<= 

2. �A4?<F<K9E>4S 
79B@9FD<S 

�9>FBDA4S 4?795D4. �<A9=AO9 BC9D4J<< A48 69>FBD4@<. 
�BBD8<A4FO 69>FBD4. �4;<E. %>4?SDAB9 CDB<;6989A<9 
69>FBDB6.  �9>FBDAB9 CDB<;6989A<9 69>FBDB6. %@9L4AAB9 
CDB<;6989A<9 69>FBDB6. #DBEF9=L<9 ;484K< 4A4?<F<K9E>B= 
79B@9FD<< A4 C?BE>BEF<.  #DS@4S A4 C?BE>BEF<. #?BE>BEFP. 
#DS@4S 6 CDBEFD4AEF69. �<A<< 6FBDB7B CBDS8>4. 
#B69DIABEF< 6FBDB7B CBDS8>4.   

3. �<HH9D9AJ<4?PAB9 
<EK<E?9A<9 HGA>J<= 
B8AB= C9D9@9AAB=  

(GA>J<S. #D989? HGA>J<<. '<E?B6O9 CBE?98B64F9?PABEF<. 
!9CD9DO6ABEFP HGA>J<=. #DB<;6B8A4S. �<HH9D9AJ<4? < 
97B 79B@9FD<K9E><= E@OE?.   "EAB6AO9 CD46<?4 
8<HH9D9AJ<DB64A<S.  #D989? BFABL9A<S 86GI 59E>BA9KAB 
@4?OI 69?<K<A (CD46<?B �BC<F4?S). (BD@G?4 &9=?BD4. 
$4;?B:9A<9 Q?9@9AF4DAOI HGA>J<= CB HBD@G?9 &9=?BD4 
( 4>?BD9A4). "5M4S EI9@4 <EE?98B64A<S HGA>J<= < 
CBEFDB9A<S <I 7D4H<>B6.  

4. �<HH9D9AJ<4?PAB9 
<EK<E?9A<9 HGA>J<= 

(GA>J<< A9E>B?P><I C9D9@9AAOI.  #D989? < 
A9CD9DO6ABEFP. '4EFAO9 CDB<;6B8AO9  '4EFAO9 



A9E>B?P><I 
C9D9@9AAOI 

CDB<;6B8AO9 6OEL<I CBDS8>B6. (BD@G?4 &9=?BD4 8?S 
HGA>J<< 86GI C9D9@9AAOI. ->EFD9@G@ HGA>J<< 86GI 
C9D9@9AAOI. !9B5IB8<@O9 < 8BEF4FBKAO9 GE?B6<S 
Q>EFD9@G@4. �4E4F9?PA4S C?BE>BEFP < ABD@4?P > 
CB69DIABEF<. #DB<;6B8A4S CB A4CD46?9A<R. �D48<9AF.   

5. �AF97D4?PAB9 
<EK<E?9A<9 HGA>J<= 
B8AB= C9D9@9AAB= 

#9D6BB5D4;A4S, A9BCD989?9AAO= <AF97D4? < 97B E6B=EF64. 
#D46<?4 <AF97D<DB64A<S. �AF97D<DB64A<9 @9FB8B@ ;4@9AO 
C9D9@9AAB=. �AF97D<DB64A<9 CB K4EFS@. �AF97D<DB64A<9 
D4J<BA4?PAOI 8DB59=. �AF97D<DB64A<9 
FD<7BAB@9FD<K9E><I HGA>J<=. �AF97D<DB64A<9 
<DD4J<BA4?PAOI HGA>J<=. "CD989?9AAO= <AF97D4?. 
(BD@G?4 !PRFBA4 – �9=5A<J4.  #?BM48P >D<6B?<A9=AB= 
FD4C9J<<.    

6. �<HH9D9AJ<4?PAO9 
GD46A9A<S 

"EAB6AO9 CBASF<S. &9BD9@4 EGM9EF6B64A<S < 
98<AEF69AABEF< ;484K< �BL< 8?S GD46A9A<S  
C9D6B7B  CBDS8>4.  �<HH9D9AJ<4?PAO9  GD46A9A<S  C9D6B7B  
CBDS8>4,  <AF97D<DG9@O9  6  >648D4FGD4I:  GD46A9A<S  E  
D4;89?SRM<@<ES  C9D9@9AAO@<,  B8ABDB8AO9  GD46A9A<S,  
?<A9=AO9 GD46A9A<S, GD46A9A<S �9DAG??<, GD46A9A<S 6 
CB?AOI 8<HH9D9AJ<4?4I.  (<;<K9E><9 < 79B@9FD<K9E><9 
;484K<, D9L49@O9 CD< CB@BM< 8<HH9D9AJ<4?PAOI 
GD46A9A<=.  'D46A9A<S, 8BCGE>4RM<9 CBA<:9A<9 CBDS8>4. 
�<A9=AO9 8<HH9D9AJ<4?PAO9 GD46A9A<S n-7B CBDS8>4: 
E6B=EF64 D9L9A<= B8ABDB8AOI < A9B8ABDB8AOI GD46A9A<=, 
HGA84@9AF4?PA4S E<EF9@4 D9L9A<=, EFDG>FGD4 B5M97B 
D9L9A<S. �<A9=AO9 8<HH9D9AJ<4?PAO9 GD46A9A<S  E  
CBEFBSAAO@<  >BQHH<J<9AF4@<. 

 

5.3. $0745;K 48AF8?;8= 8 284K 70=OB89 

№ 

C/C 

!4<@9AB64A<9 D4;89?4 8<EJ<C?<AO �9>J. #D4>F. 
;4A. 

�45. 
;4A. 

%9@<A 
6 �( 

%$% �E9-
7B 
K4E. 

1. �<A9=A4S 4?795D4 15 15  4 20 30 

2. �A4?<F<K9E>4S 79B@9FD<S 14 14  4 19 28 

3. �<HH9D9AJ<4?PAB9 <EK<E?9A<9 
HGA>J<= B8AB= C9D9@9AAB= 

18 18  4 22 36 

4 �<HH9D9AJ<4?PAB9 <EK<E?9A<9 
HGA>J<= A9E>B?P><I C9D9@9AAOI 

9 9  4 14 18 

5 �AF97D4?PAB9 <EK<E?9A<9 HGA>J<= 
B8AB= C9D9@9AAB= 

10 10  4 14 20 

6  �<HH9D9AJ<4?PAO9 GD46A9A<S  11 11  4 15 22 

 

5.4. "?8A0=85 8=B5@0:B82=KE 70=OB89 

№ 
?/? 

№ @0745;0 
48AF8?;8=K 

&5<0 8=B5@0:B82=>3> 70=OB8O �84 
70=OB8O 

&@C4>5<:>
ABL (G0A.) 

1 1    9FB8 �4GEE4. #D<6?9>4F9?PABEFP < 
@BMABEFP 84AAB7B @9FB84 

�8A:CAA8O 2 

2 2,3,4,5,6 �O5BDBKA4S CDB69D>4: �4> E?GL4F9?< �@C??>20O 2 



 

6. �01>@0B>@=K9 ?@0:B8:C< A9 CD98GE@BFD9A GK95AO@ C?4AB@ 

7. #@0:B8G5A:85 70=OB8O (A5<8=0@K) 

№ 
C/
C 

№ D4;89?4 
8<EJ<C?<AO 

&9@4F<>4 CD4>F<K9E><I ;4ASF<= (E9@<A4DB6) &DG8B-
9@>BEFP 
(K4E.) 

1. �<A9=A4S 
4?795D4 

 "CD989?<F9?< < <I E6B=EF64  %<EF9@O ?<A9=AOI 
GD46A9A<=.  4FD<JO < 89=EF6<S A48 A<@<. "5D4FA4S 
@4FD<J4.  9FB8 �4GEE4 D9L9A<S E<EF9@ ?<A9=AOI 
GD46A9A<=. 

15 

2. �A4?<F<K9E>4S 
79B@9FD<S 

�9>FBDA4S 4?795D4. �<A9=AO9 BC9D4J<< A48 69>FBD4@<.  
 %>4?SDAB9 CDB<;6989A<9 69>FBDB6.  �9>FBDAB9 
CDB<;6989A<9 69>FBDB6. %@9L4AAB9 CDB<;6989A<9 
69>FBDB6. #DS@4S A4 C?BE>BEF<.  -??<CE. �<C9D5B?4.  
#4D45B?4. #?BE>BEFP. �;4<@AB9 D4ECB?B:9A<9 86GI 
C?BE>BEF9=. #DS@4S 6 CDBEFD4AEF69.   

14 

3. �<HH9D9AJ<4?
PAB9 
<EK<E?9A<9 
HGA>J<= B8AB= 
C9D9@9AAB= 

1.   �D4H<>< Q?9@9AF4DAOI HGA>J<=. #D989? 
CBE?98B64F9?PABEF<. #D989? HGA>J<<. #9D6O= 
;4@9K4F9?PAO= CD989?. �FBDB= ;4@9K4F9?PAO= CD989?. 
!9CD9DO6ABEFP HGA>J<=. #DB<;6B8A4S. 'D46A9A<9 
>4E4F9?PAB= < ABD@4?<. �<HH9D9AJ<4? HGA>J<<. 
�<HH9D9AJ<DB64A<9 E?B:AB-CB>4;4F9?PAOI HGA>J<=.  
#DB<;6B8AO9 6OEL<I CBDS8>B6. #D46<?B �BC<F4?S. 
�EE?98B64A<9 HGA>J<= < CBEFDB9A<9 7D4H<>B6. 
(BD@G?4 &9=?BD4  

18 

4. �<HH9D9AJ<4?
PAB9 <EK<E?9-
A<9 HGA>J<= 
A9E>B?P><I 
C9D9@9AAOI 

(GA>J<< A9E>B?P><I C9D9@9AAOI. "CD989?9A<9. 
�<HH9D9AJ<4?. '4EFAO9 CDB<;6B8AO9. #DB<;6B8AO9 
HGA>J<<, ;484AAB= A9S6AB. '4EFAO9 CDB<;6B8AO9 
6OEL<I CBDS8>B6. (BD@G?4 &9=?BD4. ->EFD9@G@ 
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